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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A color filter manufacturing installation characterized by establishing a means to clean a regurgitation side of 
said plotting head, in a color filter manufacturing installation possessing at least 1 set of plotting heads which produce 
an ink jet of R 5 G, and B3 color, respectively, a migration means to carry a substrate with which a color filter is formed 
and to move by drawing by said ink jet, and an alignment means to align said substrate and plotting head. 
[Claim 2] Cleaning by said cleaning means is a color filter manufacturing installation according to claim 1 characterized 
by carrying out by detecting a discharge condition of ink from said plotting head. 

[Claim 3] It is the color filter manufacturing installation according to claim 1 characterized by performing cleaning by 
said cleaning means for every predetermined time. 

[Claim 4] Said cleaning means is a color filter manufacturing installation according to claim 1 characterized by being 
able to prepare the inside of the same plane movable as substantially as said migration means, evacuating to a position 
in readiness at the time of drawing, moving to a plotting-head location at the time of washing of a plotting head, and 
cleaning a regurgitation side of this plotting head. 

[Claim 5] Said cleaning means is a color filter manufacturing installation according to claim 1 characterized by being 
fixed to said migration means, moving to a plotting-head location at the time of washing of a plotting head, and cleaning 
a regurgitation side of this plotting head. 

[Claim 6] Said alignment means is a color-filter manufacturing installation according to claim 1 to 5 characterized by 
having said substrate, a displacement detection means to detect a relative displacement between plotting heads, and a 
means to detect an impact location on said substrate of an ink jet breathed out from said plotting head, and performing 
registration between said substrate and a plotting head based on a detection result of said impact location, and a 
detection result of a relative displacement. 

[Claim 7] It is the color filter manufacturing installation according to claim 6 which said plotting head achieves separate 
independence of the ink jet of R, G, and B3 color, respectively, and is produced, and said migration means moves in the 
inside of a plane which has said plotting head and predetermined distance, and is characterized by said relative 
displacement detection and registration being the thing of the 6 flexibility directions. 

[Claim 8] A manufacture method of a color filter characterized by facing forming a color filter by drawing on said 
substrate by said plotting head, detecting a discharge condition of ink from this plotting head using a color filter 
manufacturing installation characterized by providing the following, moving said substrate, and cleaning a regurgitation 
side of said plotting head based on the detection result At least 1 set of plotting heads which produce an ink jet of R, G, 
and B3 color, respectively A migration means to carry a substrate with which a color filter is formed and to move by 
drawing by said ink jet An alignment means to perform registration between said substrates and plotting heads 
[Claim 9] A color filter characterized by being manufactured using said equipment according to claim 1 to 7. 
[Claim 10] A color filter characterized by being manufactured by said method according to claim 8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thing using especially ink jet record technology about the 
technology of manufacturing the color filter of the color liquid crystal display used for color television, a personal 
computer, etc. 
[0002] 

[Description of the Prior Art] Conventionally, as the manufacture method of a color filter, there are a staining technique, 
a pigment content powder method, an electrodeposition process, print processes, etc. 

[0003] A staining technique forms the layer of the water-soluble polymeric materials which are materials for dyeing on 
a glass substrate, fabricates this to a desired pattern by the photolithography, and forms a color filter by repeating the 
production process which obtains the pattern which was immersed in******in this glass substrate, and was colored 3 
times per R, G, and B3 color. 

[0004] A pigment content powder method forms the photopolymer layer which distributed the pigment on a glass 
substrate, and forms a color filter by carrying out patterning of this by repeating the production process which obtains a 
monochromatic pattern 3 times per R, G, and B3 color. 

[0005] An electrodeposition process forms a transparent electrode pattern on a glass substrate, and forms a color filter 
for the production process which this glass substrate is immersed [ production process ] in the electropainting liquid into 
which it went, such as a pigment, resin, and the electrolytic solution, and makes monochrome electrodeposit R, G, the 3 
times repeat per B3 color, and by calcinating. 

[0006] And R, G, and B each color is distinguished by different color with, and resin is made to heat-harden after that 
with print processes by repeating printing using the thing which made the resin of a heat-curing mold distribute a 
pigment 3 times. 

[0007] It needs to repeat the same production process that it is common in four sorts of these methods 3 times, in order 
to color R, G, and B3 color, since there are many routing counters, I hear that a yield falls and it has a defect, like cost 
becomes high, and there is. 

[0008] Furthermore, since the configuration of the pattern which can be formed is limited, application to TFT is difficult 
for an electrodeposition process, moreover, definition of print processes is bad and the correspondence to the formation 
of pattern detailed is difficult for them — etc. ~ it has a defect. 

[0009] Then, the technology which is made to breathe out an ink jet and forms the pattern of a filter on a glass substrate 
is proposed in order to compensate these defects (JP,59-75205,A, JP,63-235901,A, JP, 1-2 173 20, A, etc.). 
[0010] However, in the technology using this ink jet, the function for producing is inadequate, that is, the impact 
location of ink is measured beforehand, and it draws, performing alignment of the 6 (or a plotting head — a glass 
substrate - receiving) flexibility directions for a glass substrate to a plotting head, and keeping constant the crevice 
between a plotting head and a glass substrate after that, in case a manufacturing installation is equipped with a glass 
substrate ~ like - since there is no function, highly precise drawing cannot be performed. Moreover, consideration is 
not paid for productivity. 

[001 1] Then, at least 1 set of plotting heads which this invention person etc. makes produce the ink jet of R, G, and B3 
color previously, respectively, A migration means to carry the substrate with which a color filter is formed and to move 
by drawing by the ink jet, A substrate, a displacement detection means to detect the relative displacement between 
plotting heads, and a means to detect the impact location on the substrate of the ink jet breathed out from the plotting 
head are used. The color filter manufacturing installation and method of performing registration between a substrate and 
a plotting head based on the detection result and relative displacement detection result of an impact location were 
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thought out, and it applied as Japanese Patent Application No. No. (henceforth, prior ******) 1 18940 [ seven to ]. 
[0012] However, the maintenance method of the engine performance of equipment for the equipment and the method of 
this point ** to still produce the color filter to stability, either is not taken into consideration. Moreover, there was a 
problem of the quality of the done substrate not being taken into consideration. 

[0013] It is cheap and the purpose of this invention is in the thing in which it was satisfied with of properties, such as 
definition which a conventional method has, and the property of an ink jet method was employed efficiently and for 
which a reliable color filter manufacturing installation, a method, and a color filter are offered while improving this 
trouble. More specifically, it is in a property with a good plotting head being maintained. 
[0014] -■ * 

[Means for Solving the Problem] It is characterized by to establish a means clean a regurgitation side of said plotting 
head in this invention in a color-filter manufacturing installation possessing a migration means to carry a substrate with 
which a color filter is formed and to move, and an alignment means align said substrate and plotting head, by at least 1 
set of plotting heads which produce an ink jet of R, G, and B3 color, respectively, and drawing by said ink jet, in order 
to attain the above-mentioned purpose. 

[0015] In a desirable example of this invention, cleaning by said cleaning means is performed by detecting a discharge 
condition of ink from said plotting head, or is performed for every predetermined time. Moreover, the inside of the same 
plane can be prepared movable as substantially as said migration means, it evacuates to a position in readiness at the 
time of drawing, and said cleaning means moves to a plotting-head location at the time of washing of a plotting head, 
and cleans a regurgitation side of this plotting head. Or it is fixed to said migration means, and by moving this migration 
means at the time of washing of a plotting head, said cleaning means makes this aforementioned cleaning means arrive 
at a plotting-head location, and cleans a regurgitation side of this plotting head. Moreover, said alignment means is 
equipped with said substrate, a displacement detection means to detect a relative displacement between plotting heads, 
and a means to detect an impact location on said substrate of an ink jet breathed out from said plotting head, and 
performs registration between said substrate and a plotting head based on a detection result of said impact location, and 
a detection result of a relative displacement. Furthermore, said plotting head achieves separate independence of the ink 
jet of R, G, and B3 color, respectively, and is produced, said migration means moves in the inside of a plane which has 
said plotting head and predetermined distance, and said relative displacement detection and registration are the thing of 
the 6 flexibility directions. 

[0016] Moreover, using such a color filter manufacturing installation, moving said substrate, by drawing on said 
substrate by said plotting head, a manufacture method of a color filter of this invention is faced forming a color filter, 
detects a discharge condition of ink from said plotting head, and is characterized by cleaning a regurgitation side of said 
plotting head based on the detection result. 
[0017] 

[Function] In this configuration, in case the pattern of R, G, and B is drawn by the ink jet method on substrates, such as 
a glass substrate with which the black matrix was drawn, as an example, the discharge condition of the ink from a 
plotting head is detected, when ink is not breathed out good, a head side is cleaned (cleaning or washing), and it draws 
again. Highly precise drawing is performed without being recoverable in an initial state immediately and dropping 
productivity, even if dust etc. adheres to a head side and the regurgitation becomes unstable by this. Moreover, even if 
the omission of a color arises in a substrate, it can evaluate immediately and can repair, and improvement in the rate of 
an excellent article can be aimed at. 

[0018] The discharge condition of ink detects with a photo coupler etc. whether ink is breathed out from the plotting 
head for example, at the time of drawing. Or it is detectable with a gap or breadth condition of whether the coating 
weight of the ink on the surface of a filter immediately after drawing is enough, and an adhesion (impact) location. 
Cleaning absorbs and wipes off the ink which sucked up dust etc. under the vacuum first, next has adhered to the 
plotting-head side using the blade of the quality of the material which can absorb [ that it is flexible and ] ink, for 
example. 

[0019] Moreover, prepare a substrate migration stage and the station for cleaning, evacuate a cleaning station at the time 
of drawing, and a substrate migration stage is located in a drawing location. By evacuating a substrate migration stage, 
moving to a head side at the station for cleaning, and cleaning an arm head, when it is detected that ink is not breathed 
out from a plotting head When ink is not breathed out from a plotting head, a head side can be cleaned quickly, drawing 
can be resumed, and a color filter can be produced, without reducing most productivity. In this case, since the station of 
drawing and cleaning is separated, a maintenance is easy. 

[0020] Moreover, when a head cleaning station is established in the end face of a substrate migration stage, ink is not 
breathed out from a plotting head, and a substrate migration stage moves to a cleaning location and cleans a plotting 
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head Since the migration device of a cleaning unit can be omitted in addition to the above-mentioned effect that a color 

filter is producible, without being able to clean a head side quickly, being able to resume drawing and reducing most 

productivity Lightweight-izing and miniaturization of the whole equipment can be attained. 

[0021] In addition, cleaning of a plotting head may be made to perform every time of drawing the substrate of a 

predetermined number, and predetermined time periodically, and a means to detect the discharge condition of ink and 

the dirt of a plotting head in this case is not required for it, and it can simplify the configuration of equipment. 

[0022] 

[Example 1] Drawing 1 - drawing 4 show the color filter manufacturing installation concerning the 1st example of this 
invention. Drawin g 1 is an equipment external view (perspective diagram) and drawing in which in drawing 2 the detail 
drawing around a stage and drawing 3 show the plot plan of a plotting head and optical system, and drawin g 4 shows the 
image of the regurgitation of ink. 

[0023] In these drawings, the surface plate for equipment loading in 1 and 2 support a surface plate 1 . The X-Y stage 
which the shock absorbing desk for intercepting extraneous vibration and 3 are prepared on a surface plate 1, and 
performs large stroke migration, theta, Z-tilt stage for Z-tilt alignment doubling where 4 was carried on X-Y stage 3, 
The glass substrate with which 5 was carried in theta and Z-tilt stage 4, and 6 (6a-6c) R, G, B plotting head, X of a 
substrate 5, Y, the optical system for alignment detection of the direction of theta, and 8 (8a-8c) 7 The optical system for 
Z detection, The optical system for impact location detection of the ink in which a plotting head 6 carries out the 
regurgitation of 9, the optical system for regurgitation detection to which 10 detects the ink regurgitation from a plotting 
head 6, and 1 1 are head cleaning units. The head cleaning unit 1 1 consists of a blade 13 for wiping the vacuum inhalator 
12 and arm head for sucking up dust etc. The blade 13 is made from the flexible material which has ** ink nature. 
[0024] In the above-mentioned configuration, a dummy substrate (un-illustrating) is carried at the time of the assembly 
of equipment, alignment of X of a substrate, Y, and the direction of theta is performed by the alignment detection 
system 7, and the pattern for evaluation is drawn by plotting heads 6a-6c. Furthermore, X-Y stage 3 is moved and an 
impact location is measured by the impact location detection system 9. The coordinate of the alignment detection 
system 7 and the coordinate of the impact location of plotting heads 6a-6c can be correctly measured by this. In 
addition, what is necessary is just to perform this coordinate value at the time of equipment assembly, when the system 
parameters at the time of plotting-head exchange etc. change since it does not change even if it carries another substrate. 
The impact location is measured with other equipments and this measured value may be made to be reproduced by the 
color filter manufacturing installation. 

[0025] if the glass substrate 5 for drawing is carried in theta and Z-tilt stage 4 at the time of manufacture of a color filter 
— the alignment detection system 7 - a glass substrate 5 and plotting heads 6a-6 — the amount of gaps of c, X, Y, and 
theta3 direction is detected. Based on this detection result, theta and Z-tilt stage 4 amends gap of theta component, and 
gap of the direction of X is amended by doubling X location of X-Y stage 3. Moreover, Y alignment of X-Y stage 3 or 
the regurgitation timing control from plotting heads 6a-6c performs gap (printing scanning direction) of the direction of 
Y. Furthermore, an impact location will be changed, if the crevice between a glass substrate 5 and plotting-head 6a - 6c 
is changed as shown in drawing 4 . Therefore, it asks for the crevice and inclination between them by Z detection 
systems 8a-8c, and it draws by plotting heads 6a-6c, controlling so that a crevice becomes fixed. In the case of drawing, 
when it checks whether ink is breathed out or not by the optical system 10 for regurgitation detection and is not breathed 
out from plotting heads 6a-6c, drawing is interrupted, a substrate 5 is evacuated from a drawing location, the head 
cleaning unit 1 1 is instead moved [ X-Y stage 3 is moved, ] to the bottom of plotting heads 6a-6c, and a head side is 
cleaned in the head cleaning unit 1 1 . After cleaning evacuates the head cleaning unit 1 1, moves X-Y stage 3 to the 
bottom of plotting-head 6a - 6c, and draws again. 
[0026] The following thing is mentioned as an advantage of this example. 

** Even if dust etc. adheres to a head side and the regurgitation becomes unstable, the recovery to an initial state is 
possible immediately, and highly precise drawing is possible, without dropping productivity. 

** When ink is not breathed out from an arm head, it is possible to perform quick head side cleaning and to draw again, 
and it is possible to produce a color filter, without reducing most productivity. 
** Since the station of drawing and cleaning is separated, a maintenance is easy. 

** Even if the omission of a color arises in a substrate, it is possible to evaluate it immediately and to repair it, and the 

rate of an excellent article can be gathered. 

[0027] 

[Example 2] Drawin g 5 shows the arrangement image of the plotting heads 6a-6c in the color filter manufacturing 
installation concerning the 2nd example of this invention. In this drawing, the same number shows the same components 
as the 1st example. 
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[0028] In this example, since the cleaning unit 1 1 is attached in X-Y stage 3, in addition to the advantage of the 1st 
example, it has the following advantage further. 

** Since the migration device of a cleaning unit is omissible, lightweight-izing and miniaturization of the whole 

equipment can be attained. 

[0029] 

[The modification of an example] In an above-mentioned example, although the detection means 10 detects the 
discharge condition of the ink from a plotting head 6 and the cleaning by the cleaning means 1 1 is made to perform it, 
whenever it does not carry out based on the detection result of the detection means 10 but the drawing actuation using a 
plotting head 6 carries out predetermined (fixed) time amount progress, it may be made to clean the plotting head 6 by 
the cleaning means 1 1 . In this case, the detection means 10 is omissible. To not detect the discharge condition of ink, it 
is necessary to set up a cleaning gap shorter for safety but, and if it is made to clean at the time of the substrate exchange 
for example, after fixed time amount progress, and a lot change etc., the stop time of the equipment by cleaning can be 
shortened. 
[0030] 

[Effect of the Invention] As explained above, according to this invention, the color omission of a color filter can be 
prevented and productivity can be raised. The following effects are done so, especially when the dirt or the ink 
discharge condition of a plotting head is detected and a plotting head is cleaned based on the detection result. 
** Even if dust etc. adheres to a head side and the regurgitation becomes unstable, recovery becomes possible 
immediately at an initial state. 

** Even if the omission of a color arises in a substrate, immediately, evaluation and repair are possible and the rate of an 
excellent article can be gathered. 
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[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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i * 6 e it * is] t we fc -s o 
[001 6] £fc, *^Bjro*^— ^-f ;u$<DBi£7j;£ 
I*, do*?**?— 7-r;uf BBBB*ffliv HUE* 
«£M6$1i-fcA<e.BEIiE'N';' Klc^oTBESffii 
I=»H£*t<p5 = biz* y * ^-7 -f -Sic 
BU BESSES K**&©-f >$©etHJtttS£ttffi 

u -E-tf>&anssica-3i^TBE«ii'^ Kwotms* 
* y -- >-if-r s c t $&®Lk 1- 

[0 0 1 7 ] 

ffl^fca-^xaig^DStR-ticR, g. B(D/«$-> 

<v KSIzzf5^A<#^LrD±aiA<5FS^Ic/«co-CfrC 

[001 8] -o^oittajttffii*. ci^iifiiii^icfiiis 

(»») <4B<D-r*tsfciiisA<yft#ir<ty«iai-r-5c 
T♦=^5^^gftt^l3ly . ?>jiz % mttTj-r >^ ^t&nnojwtu 

[0 0 19] *fc. S««KX^-vi:^y-->yffl 
^f->a «BB#lcli^ u-->^f—> 

a >*aiSLTStR^i!)X^-v$fi|®(iBlc|aB$ 

aj$ttfcit#iziis«^i()^T-i;siis*#^ y-- 

y-->^-r-5Ci:lz < J: y s fiSSi'N'y KA^ «=> >^7*<tt 
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&<DX* >-r-*->Xjb<gg"Cfe£o 

[0020] ztz. &iR&mxT—v<Dmmz^y 

tf&mztix^ui^m&izit&m&nxT—is&z »j- 
->^(4fi(^iSLr»ii^^ k^<7 

cor*. nat±#<Dmmitt$*ifu^/*9 HbSHsct 

[00 2 1 ] fcfc. »H^^ K(0^7 U-->^(i % BfjE 
[0 0 2 2] 

«H) . II]2l4x^-vJii2(7>i*$fflgL H3f*»li^^ 

[0 0 2 3] Cft&ttHlCfclvC* 1 li*ga»Stffl(£>5£ 
ft. 2l*ftftl£3fcJ#U W»«l*»it6/:«!)a)» 
86, 3f*ffi«lJ:lz|ai+6*t. Who- 
5 X YXf-y, 4(*X V*T— is3±\Zfem$*ltz 

-v. 5(4(9, Z-^JUhX^— S?4lC»|lSftfc2r9 
XSffi. 6 (6a~6c) (4R, G, BjfBD^^ h\ 7 

X. 8 (8 a -8 c) l*Ztttbffl3fc¥X. 9li»H-x^ 

^ K$ 'J~->^zl- ^ h 1 1 14, :J3*f £9KlW«fc 
#>0>X£iKAIgSi 2iA^ K£«<fctf><D?U-Kl 

[0024] ±ie«riEica3i*T* ««a)fflit*»iciiy 

5—** (*B*> fctMtU 77^f>>h^7t 
g«(Z>X f Y r 0*fiia>T7-f h*fflV »n^*> 
K6 a -6 c-C»tBfflfl!>/<4i— >*»H-r*. SSIC. 
XY^f-v3SMU *attftttttX9rc£y*;v 

icase-rsct^'e**. z om«n\t. mom 



SL> 0 ©S${iSI4. ffiO)SST*?li|^LTfc#. C©«« 

[0 0 2 5] *9-7-f^*0)«a»lCl4. ttBffiO)# 
Z-fjI/h^f- v4|c»tt-rs<!:. 

6a-6ci0X, Y, 0 3;*[6ja>xufi£&ai-r3o 

Xf- y4|Ccfcy*|iEU X^fSj(7)XUI4X YXf- V 
3(DX(4ft*^t3-fr*^i:fCcfcy«jE'r*o Y^ 
ia](7)XU CBn^jtS^fSl) I4X YXf-v3C0Yfii6 
frfr. fc^lM4ffiU^^ K6 a~6 c^£(DP±fcii*-r £ 

s orc«ky**t60)iBa>i»niia3«fc nsratf 

—fctte&£5fflfflLt < $:tft>mW^v K6a-6 cXffi 

mT&o t&movs. mw^v Kea^e c^^-r^^ 

i) — -^?3L—y h i i SltHA**/ K6 a~ 
6 c<7>T[Cf£gjU K£ 'J — h 1 IT? 

^ KB*snn-r*. >m§&i4. ^ K^y-->^ 

-7M 1 J SS L t X Y Xf - V 3 Sfi&i^ 7 K 6 a 
~6cTlz*MU WJt»li*fT5. 
[0 0 2 6] ***«KD«HrtLT*<DCfc*<*lf 6*1 

KMlCzTS LTttHi *<^^^ CSott 

<S> ffi m t <7 U - - > y CD X t- - v 3 > S ft ME L T L * * (7) 
[0 0 2 7] 

is&mLxi*z> 0 mmiztsi^x. m^ommmt 

[0 0 2 8] *HJS«-e[4. h 1 1 

£X YX-T-i?3lcBiyoJtTl^*fci6. micOHJffi^J 

ttft±*<D«ft4b£J:lf:a://<9 HbSBictA^* 
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[0 0 2 9] 

mmmommm ±ma>mmm\zts^xit. ?<)-- 
<ox'\tu<. mw^v F6&m^tzmwwim<mjz. (- 

<nm&. 0$^BS-TSCi:A<T*#^„ -f >^ 

B#W £S < * -5 C i: £ •§ „ 
[0 0 3 0] 

[fgB^am] JU±iftB£Lfccfc5lC*f§BJ?|zJ:;h,l£, * 
7 — 7 < (Dfelfclf £fffrlt LX±mte.£±lf -5 C <t jb< 

^Etmu -e-ro&ffissiiicg-^-caiiii'N-;, >j- 

•So 



[siarosfm^uiw] 

[si] *&w<Dmi nmmwzmzsiwn-mw m 
[0 2] Ei <Dmm<oz.T-vmto®x'S3%„ 

[13] 01 <D£S0>^-V h\ 3fe^(0iHSE!T-fe 
£. 

[04] H1 (DKS©-r>->OiittiJ-ry-vT-&i)„ 
[05] *f|BJ<0^2(0||JfigijlZ<li,^. y h\ 
O>iES0T?fcS. 
[0®<&±gfcffl5#£$-f*H^(DiftB.s] 

1 : Sffi, 2 : V%Wl1$. 3 : XYXf— A 4 : 0, Z 
-WhXf-Vs 5 : tf^XgtR, 6a~6c:R. 

g. Bitii'N-y h\ 7 : r^-fy > t-mth (x. y. e 

8StiJ) 8 a~8 c : Z&ffi^ 9 : 5tSH4Bfb!l 

I. 10: -0-j7ttUi«tBffljfe^m, 11 : K?'J 
-->y^---V K 12: S£"»A!g{l, 1 3 : 
Ko 
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